INTRODUCTION {#sec1-1}
============

Pediatric traumatic injury (PTI) is a significant public health problem worldwide.\[[@ref1]\] In Qatar, injuries are the leading identified cause of death and disease burden for all ages, specifically road traffic injuries (RTIs).\[[@ref2][@ref3]\] Using a 15-year national death certificate registry, RTIs were identified as a leading cause of mortality for children aged 0-18 years in Qatar from 1993-2007.\[[@ref4]\]

Qatar is a rapidly growing country in the Middle East with approximately 2.1 million people -- of which only 15% are Qatari citizens and the rest are made up of expatriate workers and their families.\[[@ref5]\] For the general population, there are 3 males for every female and 81% are from 20 to 59 years of age. Children of age ≤18 years have very different demographics when compared to the general population. They comprise 16.7% of the total population with 59% male and 38.4% Qatari.\[[@ref6]\]

Previous works in the field of trauma and injury research in Qatar have already described the epidemiology and outcomes of occupational\[[@ref7][@ref8]\] pedestrian,\[[@ref9][@ref10]\] traumatic brain\[[@ref11][@ref12]\] and RTIs.\[[@ref2]\] There is a great need to present and analyze more recent data on PTIs because this population needs specific evidence for the formulation of targeted and appropriate injury prevention programs.

Herein, we aim to describe and analyze the epidemiology and outcomes of serious PTIs in Qatar that can be used as a source of public awareness toward injury prevention.

MATERIALS AND METHODS {#sec1-2}
=====================

This is a retrospective analysis of a trauma registry database, which reviewed all cases of traumatic injury to children aged 0--18 years who were admitted to the national pediatric Level I trauma center at the Hamad General Hospital (HGH), over a period of one year (January 2011 to December 2011). HGH is the national trauma referral hospital, the only one that receives and treats all cases of serious PTI in Qatar, with a dedicated trauma team that is the main hub of a national trauma system that is multi-disciplinary and inclusive of pre-hospital to rehabilitation services. Patients from the Trauma Registry who met the inclusion criteria had their charts reviewed. Data included demographics, month, day, time and location of injury, type and mechanism of injury, co-morbidity, use or non-use of safety equipment, mode of transport, Glasgow Coma Scale (GCS), Injury Severity Score (ISS), emergency department (ED) intervention/s (endotracheal intubation and surgical procedures), blood transfusion, hospital length of stay (LOS), patient disposition, outcome and prognosis. Ethical approval for this study was obtained from Research Ethics Committee, at Medical Research Center, Hamad Medical Corporation (HMC), Doha, Qatar.

Data were presented as proportions, mean ± standard deviation (SD) or median as appropriate. The χ^2^ test was used to compare proportions between the groups. Pearson correlation (r) was used to assess the correlation between different quantitative variables. Correlation is significant at the 0.01 level (2-tailed). Data analysis was carried out using the Statistical Package for Social Sciences version 18 (SPSS Inc., Chicago, IL).

RESULTS {#sec1-3}
=======

The incidence of PTIs was 163/280,000 children seen in ED during the year 2011. A total of 163 children (135 males and 28 females), comprising 10.3% of all trauma admissions, were included in the study and their mean age was 9.6 ± 5.9 years (range from 4 months to 18 years). [Table 1](#T1){ref-type="table"} shows the demographics and characteristics of the entire study population. Most were male (82.8%), victims of blunt, unintentional injury (98.2%) that most commonly occurred on the street (54.6%). The leading mechanisms were falls (35.6%), motor vehicle collisions (MVCs; 35%), pedestrian accidents (12.9%) and all-terrain vehicle (ATV)/bike accidents (11%). [Table 2](#T2){ref-type="table"} shows the mode of transport, disposition and outcome of PTIs. The majority of patients were transported by ground ambulance (64.4%) and admitted to the general surgical units (56%). Almost half of the patients (44%) needed admission to the trauma (24%) or pediatric ICU (20%), less than one-third (32.5%) needed a surgical procedure; one in 10 needed a blood transfusion (10.4%) and endotracheal intubation (9.2%). The mean GCS at the scene was 13.2 ± 3.5 (available for only 85 cases). The mean GCS on presentation to the ED was 13.4 ± 3.8 (range, 3--15) and the mean initial ISS was 13.9 ± 6.6 (range, 9--38). The LOS was positively correlated respectively with ISS (r = 0.24, *P* \< 0.002), age (r = 0.278, *P* \< 0.001), GCS at the scene (r = −0.305, *P* \< 0.005) and GCS at the ED (r = −0.305, *P* \< 0.001).
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Demographics and characteristics of PTI cases

![](IJCIIS-5-21-g001)

###### 

Mode of transport, disposition and clinical outcome of PTI cases
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There was a correlation between ISS and age in years (r = 0.22, *P* \< 0.005) and GCS at the ED (r = --0.53, *P* \< 0.001). There was a negative correlation between GCS at ED and age of the patient (r= --0.21, *P* \< 0.008). No significant associations were found between ISS with gender, mechanism of injury and trauma type.

Three children died for a mortality rate of 1.8% and one was discharged with a permanent disability (quadriplegia). None of the patients was using safety equipment (i.e. child car restraint system, seat belt or bicycle helmet) at the time of injury.

A disproportionate percentage of injuries of injuries (40%) \[observed/expected = 0.4/0.286 = 1.40 times higher\] in children occurred during the weekends. There was a trend toward more patients being admitted during the cooler months of the year \[November to March\], but this was statistically insignificant and most patients were admitted in September \[[Figure 1](#F1){ref-type="fig"}\]. Head injury (33.7%) and long bone fractures (18.4%) were the most common types of trauma, followed by multiple injuries (17.8%) and facial fractures (9.8%) \[[Figure 2](#F2){ref-type="fig"}\]. The median hospital LOS was 6 days with a range from 1--60 days. Majority of the patients (55.2%) stayed for one week in the hospital followed by a two-week (25.2%) stay in the hospital; only 5% cases required a longer hospital stay (\>30 days) \[[Figure 3](#F3){ref-type="fig"}\].
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[Table 3](#T3){ref-type="table"} summarizes the demographics, mechanism/location of injury and outcome by different age groups. Teenagers (30.7%), 15-18 years, and toddlers (27.6%), 1-4 years, made up the majority of the admissions for PTI. Fall from height contributed a significantly higher proportion of the injuries among infants (\<1 yr; 62%) and young children (1-4 yrs; 56%) than other age groups (*P* = 0.0001). MVC-related injuries were the most common injury for teenagers (68%) from 15-18 years. ATV- and bicycle-related injuries were the most common injury for adolescents (10-14 yrs; 42%). Pedestrian injuries were most frequently seen among young children of age group 1-5 years (20%) and 5-10 years (21%). The need for intubation (20%) and blood transfusion (28%) was more frequent for teenagers as compared to other age groups (*P* = 0.0001). For the ages 0-4, injuries most frequently occurred at home; for 5-9 years (59%) and 15-18 years (68%), the street was the most common site; and for 10-14 years (50%), sports and recreational sites were the most common locations. These locations correlate with the most common mechanism of injury for each of the age groups: Falls for 0-4 years, MVC or pedestrian injury for 5-9 years, ATV/bicycle injuries for 10-14 years and MVC injuries for 15-18 years.

###### 

Demographics, mechanism/location of injury and outcome by different age groups
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[Table 4](#T4){ref-type="table"} shows the incidence of the various mechanisms of serious PTI in Qatar, classified according to age group. The age-related nature of serious PTI is clearly demonstrated with the highest incidence for pedestrian and falls-related injuries for 1-4 year olds, for MVC injuries for 15-18 year olds and ATV/Bike injuries for 10-14 year olds. [Table 5](#T5){ref-type="table"} summarizes the incidence of pediatric trauma based on the number of population in each age group.
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Incidence (per 100,000) of serious pediatric injuries, by mechanism of injury and age group, Hamad Trauma center, Doha, Qatar, 2011
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incidence of injury based on the population in 2011
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DISCUSSION {#sec1-4}
==========

This report describes the most recent epidemiology and outcome of PTIs in Qatar by age group, location and mechanism of injury. Most injuries and injury deaths happened in the youngest and oldest age groups. Infants, up to the age of 1, are most commonly injured because of fall at home. Toddlers, from 1 to 4 years, are most commonly injured also at home because of fall or by a falling object. Older children, from 5-9 years, were most commonly injured in the street as a pedestrian. Adolescents were most commonly injured during recreation or sports while using an ATV or bicycle. Teenagers suffered the most from MVCs.

This report on PTIs in Qatar is from a nationally representative dataset of moderate to severely injured pediatric trauma patients \[ISS ≥ 9 and ages 0-18 years\] admitted to the national Level I trauma referral hospital. This report provides data that have not been provided by previous reports that focused on injury deaths alone by describing the characteristics and outcomes of child victims of serious injury, majority of whom survived to be discharged from the hospital. Its results will serve as the evidence base for policies governing the provision of care, the training and recruitment of staff, and future directions for research on and development of services for pediatric trauma patients in Qatar.

There are certain limitations of the present study with the retrospective nature of the data collection as one of the major limitations. Data obtained from a trauma registry often lack information surrounding the pre-event characteristics of both the agent and the victim of injury.\[[@ref13]\] Likewise, data on the in-hospital morbidities or complications and the long-term disability of the patients were not fully captured by this retrospective data review. Lastly, our trauma center does not treat victims of near-drowning or burn injuries; as such these injuries are not described in this paper.

The bimodal age distribution,\[[@ref9]\] the most frequently injured ages\[[@ref10]\] and male over-representation\[[@ref1]\] of our study population were very similar to those reported in the US and globally. Locally, we have reported similar findings for gender, mortality rates, and leading mechanism of injury for infants and toddlers and for pediatric victims of road traffic and home injuries. In a less severely injured infant and toddler population (ages 0-4, median ISS = 4), home was the location of 66% of injuries, 70% of victims were male, a fall was the most frequent mechanism with a mortality rate of 2.1%.\[[@ref14]\] In that same population, we noted the same non-use of child restraint systems (0%)\[[@ref14]\] and a 1.2% restraint use rate among a population from 0-18 years of age.\[[@ref15]\] These usage rates are significantly lower than those reported for adult trauma patients by Munk *et al*. in 2008 (33%) and front seat passengers by the Ministry of Interior in 2010 (50%).\[[@ref16][@ref17]\]

There was a disproportionate percentage of PTIs that occurred during the weekends. However, an earlier report of traumatic brain injury among children observed no difference in injury rates with respect to weekday.\[[@ref18]\]

In our study, PTI cases mainly presented with head injury, long bone fractures and multiple injuries. Our study findings corroborate with earlier reports of childhood injuries, which showed head and extremities to be the most commonly injured body regions.\[[@ref19][@ref20]\]

More than half of the cases were discharged from the hospital after one week of stay. Moreover, a positive correlation was observed among the hospital LOS with age and ISS in our study. Our findings correlate with an earlier study, which demonstrated that patients with ISS score ≥ 9 need longer hospital stay (\>2 days) as compared to the cases with ISS \< 9, which suggest that patients with higher ISS needs longer hospital stay.\[[@ref19]\] Therefore, ISS correlates linearly with morbidity, mortality and LOS in the hospital.\[[@ref21]\]

The present study also analyzes the different mechanisms of injury according to various age groups. The age specificity of both mechanisms and location of injury are similar to our previous report on a less severely injured population (ages 0-18 years, median ISS = 4), which showed that the age groups differed significantly by mechanism and location of injury. Falls were the predominant cause of injury from 0-9 years of age. RTIs were the leading cause of injury from 10-18 years. Pedestrian injuries were the most common from 5-9 years. Other road-related injuries from bicycle or ATV crashes were most common from 5-14 and 10-14 years, respectively. The home was the location for more than 50% of all injuries to children ages 0-5 and the street for those ages 10-18.\[[@ref19]\]

Teenagers (15-18 yrs) sustained the most MVC-related injuries in our series. This is consistent with our report of the increasing trend of MVC-related hospitalization with increasing age, and these injuries were highest among adolescents (≥15 years)\[[@ref15][@ref19][@ref22][@ref23][@ref24]\] and that the major cause of mortality among adolescents and young adults are from RTIs.\[[@ref2]\]

Killingsworth *et al*.\[[@ref25]\] analyzed 5,292 ATV injuries among children; they found that children in the age group 10-14 years were mainly involved in ATV-related injuries and experienced hospital admission. Similarly, most of the ATV/bike-related injuries were seen among adolescents (10-14 yrs). Alani *et al*. reported that 20% of ATV victims in Qatar were younger than 14 years of age.\[[@ref26]\]

With respect to pedestrian injuries, young children (5-9 yrs) sustained most of these injuries in our study. Alani *et al*., also\[[@ref26]\] demonstrated that the hospitalization rates for pedestrian injury were highest in patients of 5-9 years of age. We have also reported that pedestrian injuries also affect children as one in 7 pedestrian injuries in Qatar affect a child younger than 14 years.\[[@ref9]\]

The overall mortality rate from this population was computed as 1.8% (3 cases). Similar mortality rates have been reported by earlier studies investigating pediatric trauma.\[[@ref14][@ref21][@ref22][@ref27][@ref28]\]

Under most circumstances, a mortality rate of 1.8% for patients with serious injuries \[ISS ≥ 9\] would be acceptable. However, when we correlated the number of injury deaths from this trauma registry dataset with the national database of injury deaths, we found that only 10.3% of children who died from injury in 2011 were admitted to the national Level I trauma center. This merits further evaluation of pre-hospital ambulance services for PTIs and highlights the need for the national implementation of primary injury prevention efforts that will include passenger, ATV, bicycle and home safety programs that will decrease the mortality and disability of the 90% of victims who do not survive their injuries long enough to arrive at the hospital for medical attention. The implementation of proven interventions that are age-appropriate\[[@ref29]\] and readily applicable to this diverse cultural milieu will be ideal.

Ten percent of all trauma admissions to the Hamad Trauma Center were pediatric patients, from 0 to 18 years of age. Almost half of these patients needed admission to an ICU and 9% needed endotracheal intubation. This amounts to 80 children admitted to an ICU and 16 needing the application of urgent advanced pediatric airway skills every year. With the growing population, these data should influence staff training, capacity development, medical education and strategic planning for the provision of pediatric trauma services in the future.

In conclusion, motor vehicle crashes are the major cause of pediatric injury in Qatar. Head and long bone injuries were the most common injuries in children. GCS on the scene is an important predictor of the length of hospitalization. A lot must be done regarding safety education of parents and caregivers as none of the patients were using a safety measure, i.e. seat belt, car seat belt or helmet, when injured. The present study highlights the importance and urgent need for improving public awareness toward pediatric safety measures (at home, school and on the road), implementing primary injury prevention strategies and improving pediatric pre-hospital services to reduce the morbidity and mortality of injured children in Qatar.
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